Persistence of staphylococcal cell-wall components in inflammatory sites may be due to the modulation by sulphated polyelectrolytes of autolytic wall enzymes: a working hypothesis.
The interaction of leucocytes with Staphylococcus aureus results in killing of the bacterial cells, but large portions of the bacterial cell walls persist apparently phagocytic cells for long periods. The mechanisms of biodegradation of staphylococci by leucocyte factors have shown that degradation of cell walls in vitro may be the result of the activation, by leucocyte kationic proteins, of the bacterial autolytic wall enzymes that are responsible for degrading the cell walls from within. This process is markedly inhibited by sulphated polysaccharides like dextran sulphate, by heparin, or by polyanetholesulfonate (liquoid). These anionic polyelectrolytes have also been shown to inhibit the lysis of staphylococci treated with bacteriolytic concentrations of penicillin G. Staphylococci injected intraarticularly into the knee joint of rats underwent massive plasmolysis, but structures compatible with cell walls (peptidoglycan) persisted within macrophages in the inflammatory sites, for long periods. It is postulated that the inability of leucocytes to degrade staphylococcal cell-wall components may be the result of the interference, by anionic polyelectrolytes likely to accumulate in the inflammatory sites, with the activation of the autolytic systems. Alternatively, anionic polyelectrolytes may coat the bacterial cells and interfere with the binding of the autolytic enzymes with their corresponding substrates.